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INTRODUCTION

This report provides forecasts of Instrument Flight Rule (IFR)

aircraft handled by Federal Aviation Administration (FAA) Air Route

Traffic Control Centers (ARTCC). The areas covered by each center may

be seen on Figure 1. The forecasts serve as a base for the FAA

planning and budget process in determining future requirements for

facilities, equipment and manpower.

Forecasts of IFR aircraft departures and overs by air carrier, air V

taxi, general aviation and military categories are presented for

fiscal years 1980 through 1991 for ARTCCs in each of the eleven FAA

regions. Historical data is also included for the years 1969 through

1979. The forecasts presented in this report agree with the national

forecast of IFR aircraft handled, as reported in Aviation Forecasts,

Fiscal Years 1980-1991. It should be noted that air taxi operations

at centers began to be counted separately on July 1, 1971. Prior to

July 1, 1971, much of the air taxi count was included in the air

carrier statistics. This change accounts for a decline in national

air carrier activity in fiscal year 1972 which is reflected in the

data for many individual centers. The national forecast of IFR
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aircraft handled, as reported in Aviation Forecasts. Fiscal Years

1980-1991, calls for a modest growth in air carrier activity, a

substantial increase in general aviation and air taxi IFR flying, and

stabilized level of military activity. The growth rates contained in

the national forecast are:

IFR Aircraft Handled

by

FAA Air Route Traffic Control Centers

1979-1991
1978-1979 Annual Growth 1979-1991
Growth Rate Total Growth

General Aviation 3.9% 6.0% 133.3%

Air Taxi 15.8% 7.4% 177.3%

Air Carrier 3.7% 1.9% 25.5%

Military - -

Total 8.1% 3.5% 62.7%

Forecasts of instantaneous airborne counts for IFR normal and peak day

operations are presented for fiscal years 1980 through 1991 for

20 domestic ARTCCs. Historical data is also included for the years

1977 through 1979.
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IFR peak day is defined as the day that exhibits the larqest number of

operations during the year. IFR normal day is the 37th busiest day of

the year. An instantaneous airborne count is defined as the maxirr'irr

number of IFR operations observed at a point in time durino tne cL;y

Charts A and B on pages 6 and 7 compare instantaneous airborne counts H

for normal and peak days for the years 1979 and 1991. The comparison

shows that the counts will increase significantly at all ARICCs over

the next 12 years. The average increase for all centers for normal

day operations over the period is 47 percent; the increase ror peak

day operations is approximately 50 percent.

An index to FAA regions and Air Route Traffic Control Centers is

included on page 9 in order to facilitate the use of this report.

Although regional and center boundaries do not coinciie, I: pci, S

of this report the total for a region includes all aircraft hndled l ,

centers headquartered within that region. ii
Copies of this report are available from the National Technical

Information Service, 5285 Port Royal Road, Springfield, Virginia

22151. Information on the sales price may be obtained from them.
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Further information on :,pecific projections and their underlying

assumptions are available from the Aviation Forecast Branch (AVP-120),

Federal Aviation Administration, Washington, D.C. 20591,

(202) 426-3103.
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INDEX TO FAA REGIONS AND
AIR ROUTE TRAFFIC CONTROL CENTERS
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1.0 INTRODUCTION

This is the technical report on the regression model

constructed for the "Instrument Flight Rule" (IFR) aircraft

handled at the twenty-five Air Route Traffic Control Centers

(ARTCC). The model has been applied to generate forecasts of

IFR aircraft handled by each of the ARTCC's for FY 1980 through

FY 1991. The forecasts serve as a basis for the Federal Avi-

ation Administration's (FAA) planning and budget process in

determining future requirements for facilities, equipment, and

manpower at each ARTCC.

Section 2.0 presents an overview of the model for I

ARTCC IFR aircraft handled. Section 3.0 describes the data

bases used in estimating the model and forecasting the aircraft

handled for respective ARTCC's. Section 4.0 will describe the

procedures used in the estimation of the model and forecasting.

Section 5.0 will present the equations estimated for IFR depar-

tures and overs, by user type for each ARTCC. Section 6.0 pre-

sents statistics on aircraft handled -- departures and overs --

by user type, by ARTCC for both historical and projected years.

Under a separate cover, the computer system documentation was

submitted to the Policy Information Systems Branch.

,
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pertinent other centers, resulting in the forecasts of overs

annually to year 1991. At this point, the forecasting system is
"recursive", since departures projections are first derived based

on projected independent variables, then the projected departures

are used as determinants for the "overs" projections.

After projecting each category for each center inde-

pendently, the projections were summed over all twenty-five ARTCC's

and compared with the national forecasts made independently by

the FAA for years 1980 through 1991. The projections based on

the "bottom-up" method were slightly lower than the independently

projected national totals -- approximately by four percentage

points. In order to assure consistency with the national totals,

a smoothing routine was incorporated into the forecasting system,

so that the center forecasts were adjusted to conform to the

national totals for each projection year by user category. Thus,

the ARTCC aircraft handled forecasting system is an automated one,

allowing human judgments only at the stage of estimating and

selecting the equations of the model.

.1
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3.0 DATA BASES

Historical data on dependent variables for the 1969-79

period, by ARTCC, were made available from the FAA. The set of

the dependent variables are as follows:

Deaures

" air carrier

" air taxi

* general aviation

e military

Overs

Domestic overs

" air carrier

" air taxi

* general aviation

" military

Oceanic overs

" air carrier

" air taxi

" general aviation

" military

Historical data for independent variables were collected

from 1969, because demographic and economic variables are avail-

able at the county level from 1969. The data bases and their

sources follow.

-4-



3.1 Population

Population estimates for counties were provided by the

Bureau of the Census. In cooperation with state agencies, the

Bureau of the Census annually updates the 1970 Census of Popu-

lation for all counties in the nation.

Population density was computed based on the annual

estimates of county population and county land area. County land

area data were taken from the 1978 County City Data Book.

3.2 Employment By Industry

Employment by industry is estimated annually by the

Bureau of Economic Analysis (BEA) of the U.S. Department of Com-

merce. Due to the lag in the collection and compilation procedure,

1977 data are the most current year available at the county level.

The 1978 and 1979 data were made available from ASI's data file,

which is the result of ASI's continuing research project, which

updates and projects economic and demographic indicators for all

counties in the nation.

The available categories of employment are as follows:

Number of Proprietors (Persons)

o farm proprietors

e nonfarm proprietors

Wage and Salary Employment (Jobs)

" farm wage and salary employment

" nonfarm wage and salary employment

(a) Private Industries

agricultural services, forestry, fishery
and others

mining

-5-



construction

manufacturing

" non-durable manufacturing

" durable manufacturing

transportation, communication and
public utilities

wholesale trade

retail trade

finance, insurance, and real estate

services

(b) Government and Government Enterprises

federal, civilian

federal, military

state and local governments

3.3 Personal Income And Earnings By Industry

Personal income and earnings by industry are estimated

annually by BEA. As was in the case of industry employment, due

to the lag in the collection and compilation procedure, 1977 data

are the most current year available at the county level. The

data for 1978 and 1979 are made available from ASI's data file.

The available categories of industry earnings are as

follows:

Farm

Nonfarm

(a) Private

agricultural services, forestry, fishery,
and others

mining

construction

manufacturing

* non-durable goods

" durable goods

--



transportation, communications, and
public utilities

wholesale trade

retail trade

finance, insurance, and real estate

services

(b) Government and Government Enterprises

federal, civilian

federal, military

state and local

3.4 Seats Per Aircraft

The recent development of jumbo jet air carriers has

caused significant changes in the number of passengers carried

by an aircraft. As indicated in the preceding section, this

technological change has made a definite impact on the IFR

aircraft handled, particularly in the category of air carriers.

The data on "seats per aircraft" (air carrier) are available at

the national level from the FAA.

Demographic and economic data for the two centers

not based in the United States, i.e., Guam ARTCC and San Juan

ARTCC, are weak. The historical data for the two areas were col-

lected from respective government agencies. Special care has

been exercised in using the data available for these two centers.

The projections of the above-listed independent vari-

ables have been made available from ASI's data files, which contain

projections (up to the year 2000) of employment by industry, in-

come, and earnings by industry, and population for all counties

and independent cities in the nation. The employment and income

projections for the Guam and San Juan ARTCC's were made by ASI's

staff, by extrapolating the historical trends. Projections of

seats per aircraft were made available from the FAA.

-7-



4.0 PROCEDURES USED IN MODEL ESTIMATION AND PROJECTION

4.1 Allocation Of Counties To ARTCC

To allocate the 3,141 counties and independent cities

to the 23 ARTCC's, a map of the ARTCC boundaries was superimposed

upon a detailed United States county map. From this map, counties
were assigned to specific ARTCC's. If an ARTCC boundary passed

through a county, that county was assigned to the ARTCC which con-

tains the largest city or cities in that county. If the county
was a part of a Standard Metropolitan Statistical Area (SMSA), that

county was assigned to the ARTCC which contained the SMSA.

Due to the 1976 ARTCC boundary changes, it was neces-

sary to compile two sets of ARTCC county assignments.

A computer routine was developed which built demo-

graphic and economic data bases for the 23 ARTCC's based upon

the county assignments, as described in the preceding paragraphs.

This program creates an output file which contains the 23 ARTCC's

demographic and economic data plus seats per aircraft data and the

dependent variables for the baseline period.

-8-



4.2 Model Estimation And Projection (For Departures
By User Cateyory)

The regression model fitted to the data is:

Y = a + blX1 + b2x 2 + ... + bnxn + e

where:

Y represents the dependent variable (i.e.,
IFR departure).

Xl, x 2 , ... , X n represents the independent
variables.
bl, b2 , ... , bn stand for the regression co-

efficients for respective independent variables.

a is the intercept.

e represents the random variable, whose expected
value is assumed to be zero.

Due to the large number of independent variables and

the insufficient cumulative body of knowledge and studies dealing

with the relationship between IFR departures and independent vari-

ables at the ARTCC level, a stepwise multiple regression technique

was used for the initial equation estimation. In a stepwise re-

gression, independent variables are entered in single steps only

if they meet stipulated statistical criteria. The order of in-

clusion is determined by the respective contribution of each

variable to explain the variance of the dependent variable in

question.

The dependent variable, i.e., departures, was regressed

against the total set of independent variables, as listed in

Section 3.0. This was accomplished by taking one ARTCC at a time,

and regressing in a stepwise method each departure category (air

carrier, air taxi, general aviation, and military) against that

-9-



center's independent variables. Each equation provided by the

stepwise regression was screened to see if the result was theoreti-

cally "reasonable" and statistically significant.

It was assumed that military departures of a given

ARTCC should be related to an independent variable measuring

the military activity in that center.

Each equation (i.e., one for departures by each user

category for each ARTCC) was re-estimated until it became logi-

cally meaningful and statistically significant.

The estimated equation was applied to the projected

values of the independent variable or variables included in the

equation. This resulted in the annual forecasts of the four

categories of IFR departures for each ARTCC. At this point, the

summation over all ARTCC's by user category was compared with the

national forecasts independently derived and supplied by FAA. The

ARTCC forecasts derived by the equations were adjusted to the

national totals on a user category-by-category basis.

The estimated equations (for departures) and statis-

tical measures are presented in Section 5.0. The departures

forecasts are presented in Section 6.0.

-10-
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4.3 Model Estimation and Projection (For Overs By
User Category)

As mentioned in Section 2.0, logically, it is safe to

hypothesize that a given ARTCC's overs for a given user category

are a function of other center or centers' departures of the same

user category. Now the real question is which "other" ARTCC is

the pertinent ARTCC for overs in a given ARTCC. The general re-

gression model of overs in a given ARTCC to be fitted to the data

can be stated as follows:

Yij = ai + bikXik + bi1xil + ... + binxin + e

where:

Yi" represents the dependent variable (i.e.,
IF overs of user type i in ARTCC j).

Xik, Xil, ... , Xin stand for independent variables
(i.e., departures of user type i from ARTCC

k, 1, ... , n) j # k, 1, ... , n.

bik, bil, ..., bin represents the regression co-
efficients for independent variables with corre-
sponding subscripts.

ai is the intercept in the equation related to
user type i.

e represents the random variable, whose expected
value is assumed to be zero.

A stepwise procedure was used in selecting an appropriate

overs equation for each user type for each ARTCC. Results were

analyzed, eliminating illogical equations (e.g., air taxi domestic

overs of Miami ARTCC showed an extremely high R squares with air

taxi departures of Honolulu ARTCC).

Many regressions were run until we obtained equations

acceptable on the theoretical and statistical ground. It was

easier, however, to identify pertinent ARTCC or ARTCC's whose

-11-



departures indicated a reasonably good fit to the dependent vari-
able. This implies that, as long as we can forecast IFR departures

by user type reasonably well, we can forecast overs also reason-
ably well. This observation represents one of the most important

findings of the present research project. The estimated equations

for overs, for respective categories for each ARTCC, are presented

in Section 5.0.

The projection of overs utilized the same procedures as

used in forecasting departures except for the independent variables

used, i.e., projected departures of other pertinent ARTCC's. The

forecasts obtained from the equations for each user category were

summed for all ARTCC's and compared with the independently fore-

casted national totals, provided by FAA, on a year-by-year basis.

The individually forecast overs were adjusted to conform to the

given national totals. The adjustment factors ranged from two to

three percent at the national level. The overs forecasts are

presented in Section 6.0 below.

-12-
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5.0 ESTIMATED EQUATIONS FOR IFR DEPARTURES AND OVERS

In this section, first, we present the model equations,

in a general form, for departures, domestic overs and oceanic

overs, separately. Then, the estimated equations for departures

and overs, by user type, are presented for individual ARTCC's.



DEPARTURES MODEL EQUATIONS

ACDP = a + blxI + b2x 2 + + bkX k + e

ATDP = a + bx l + b2x2 + + bkX k + e

GADP = a + blxI + b2x2 + + bkX k + e

MDP = a + b xI + b2x2 + + bkX k + e

where

ACDP represents certificated air carrier departures.

ATDP represents air taxi departures and commuter air carrier
departures carrying passengers, mail, or cargo for re-
venue in accordance with FAR Part 135 or Part 121.

GADP represents all civil aviation activity (departures) ex-
cept that of certificated route air carriers and air
commuters.

MDP represents military departure activity.

xIS .... xk represents the significant socioeconomic variables
or seats/aircraft.

e represents random variable, whose expected value is assumed
to be zero.

DOMESTIC OVERS MODEL EQUATIONS

ACDO = a + b1xI + b2x2 + + bkxk + e
ATDO = a + b + b + ,.. + bkX k + e

GADO = a + blx1 + b2x2  .. + khkxk + e

MDO = a + bIxI + b2x2 + + bkXk + e

where

ACDO represents domestic overs of certificated air carriers.

ATDO represents domestic overs of air taxi and commuter air
carriers carrying passengers, mail, or cargo for revenue
in accordance with FAR Part 135 or Part 121.

GADO represents domestic overs of all civil aviation activity
except that of certificated route air carriers and air
commuters.



MDO represents domestic overs of military operations.

x , .... x k represents the significant domestic departures
of relevant air route traffic control centers other
than ARTCC-related with the dependent variable in
each equation.

e represents random variable, whose expected value is assumed
to be zero.

OCEANIC OVERS MODEL EQUATIONS

ACOO = a + b1x1 + b2x2 + + bkX k + e

ATOO = a + b1x1 + b2x 2 + + bkX k + e

GAOO = a + blx + b + + bkx + e
1 1 b2x2  . k k

MOO = a + blx l + b2x2 + + bkX k + e

where

ACO0 represents oceanic overs of certificated air carriers

ATO0 represents oceanic overs of air taxi and commuter air
carriers carrying passengers, mail, or cargo for revenue
in accordance with FAR Part 135 or Part 121.

GAO0 represents oceanic overs of all civil aviation activity
except that of certificated route air carriers and air
commuters.

MOO represents oceanic overs of military operations.

x1 .... xk represents the significant domestic departures
of relevant air route traffic control centers
other than ARTCC-related with the dependent vari-
able in each equation.

e represents random variable.

The results of regression for each center is shown below. R values are also

given.

ARTCC -- BOSTON

ACDP = 179.995318 + (0.0018532) Wholesale Trade - (3.2410954)

Seats/Aircraft

R 2 :0.70



ATDP = -1180.606482 + (0.0000922) Population
R2 = 0.87

GADP = -110.022249 + (0.0001928) Services

R2 = 0.94

MIDP = 20.850848 + (0.0002752) Federal, Military

R = 0.89

ACDO = 24.524122 + (0.2884012) ACDP Washington + (0.0423614)

ACDP New York

R2 = 0.61

ATDO = 0.214802 + (0.0285946) ATDP New York
2=

R2  0.52

GADO = 16.188963 + (0.0799373) GADP Cleveland - (0.1936175)

GADP New York + (0.1003217) GADP Washington

R = 0.44

MIDO = 61.602675 - (0.1108714) MIDP Miami

R = 0.01

ARTCC -- NEW YORK

ACDP = 6.408328 + (0.0013385) Wholesale Trade - (3.8381056)

Seats/Aircraft

R2 = 0.90

ATDP = -781.573197 + (0.0011720) Wholesale Trade

R = 0.52

GADP = -450.841700 + (0.0002344) Services

R = 0.93

MIDP = 30.584490 + (0.0000137) Federal, Military

R2  0.02

~ ."



ACO -181.941658 + (0.8117376) ACOP Atlanta
2
R =0.66

ATDO = -0.830125 + (0.1942091) ATOP Washington
R2 = 0.64

GADO = -4.428168 + (0.2321645) GADP Washington

R 0.96

MIDO = 16.613115 + (0.2060530) MTDP Boston

R2= 0.14

ACOO = 13.518364 + (0.1755047) ACOP Atlanta

R 2 = 0.16

ATOO = -0.080702 + (0.0192515) ATOP Washington

R2 = 0.27

GANQ= -0.073038 + (0.0185362) GADP Washington

R=0.37

MIQO = 8.378689 + (0.1363178) MIOP Boston
2 = 0.15

ARTCC -- WASHINGTON

ACOP = 244.753720 + (0.0005519) Retail Trade -(2.8450433)

Seats/Aircraft

R= 0.49

ATOP = -275.075626 + (0.0000245) Population

R= 0.83

GADP =-494.779708 + (0.0003989) Government and Government

Enterprises

R 0.98



MIDP = 153.564617 - (0.0000996) Federal, Military

R2 = 0.32

ACDO = -68.558009 + (0.8752730) ACDP Atlanta

R = 0.77

ATDO = -0.013705 + (0.0568569) ATDP New York

R= 0.92

GADO = 4.919781 + (0.2198150) GADP Jacksonville + (0.2162883)

GADP New York

R2 = 0.97

MIDO = -36.828991 + (0.8086011) MIDP Boston + (0.1259747)

MIDP Jacksonville

R2 = 0.82

ARTCC -- ATLANTA

ACDP = 180.960627 + (0.0017824) Finance, Insurance, and Real Estate

- (1.5090383) Seats/Aircraft

R2 = 0.95

ATDP = -75.094777 + (0.0001287) Retail Trade

R2 = 0.84

GADP = -347.077915 + (0.0006015) Government and Government

Enterprises
2
R = 0.96

MIDP = -1.987690 + (0.0005281) Federal, Military

R2 = 0.55

ACDO = 21.333714 + (0.6699422) ACDP Denver + (0.0192864) ACDP Miami

R = 0.89

p.



ATDO =0.035987 + (0.0327154) ATOP Miami

R= 0.17

GADO = 7.886193 + (0.5556890) GADP Miami

R=0.99

MIDO = 66.028689 + (0.1352459) MIOP Washington

R 0.02

ARTCC -- BALBOA

ACDP = -11.8 + (0.09) ACOP Los Angeles

R= 0.69

ATOP = -0.0066 + (0.0469) Time

R- 0.99

GADP = -0.727 + (0.327) Time

R 0.98

MOP =7.7457 + (-0.0348) MOP Fort Worth

R 0.45

ACDO = -13.82 + (0.07207) ACOP Miami

R= 0.64

GADO = -0.979 + (0.009931) GAOP Houston

R- 0.71

ACQO = 18.51 + (0.01707) ACOP Albuquerque
2=
R =0.45

GAQO = -0.105 + (0.04323) GAOP Atlanta

R 2=0.81

MOO -0.52 + (0.0171) MOP Houston

R 0.38



ARTCC -- JACKSONVILLE

ACDP = 152.265929 + (0.0003734) Services - (1.4138711) Seats/Aircraft

R2 = 0.72

ATOP = -24.023603 + (0.0000137) Total Employment

R = 0.36

GADP = -634.521992 + (0.0001369) Population

R2 = 0.92

MIDP = 205.046281 - (0.0003335) Federal, Military

R2 = 0.19

ACDO = -309.036742 + (1.8015101) ACDP Atlanta
2
R = 0.87

ATDO = -0.034191 + (0.0425073) ATDP Washington

R2 = 0.78

GADO = 6.929295 + (0.1779362) GADP Atlanta + (0.3228026) GADP Miami

R= 0.98

MIDO = 28.529144 + (0.4204614) MIDP Washington
R2 = 0.04

ARrCC -- MEMPHIS

ACDP = 14.881450 + (0.0003203) Government and Government Enterprises

- (0.4560528) Seats/Aircraft

R2 = 0.81

ATOP = -556.761770 + (0.0000747) Population

R 0.98



GADP -88.970090 + (0.0015283) Wholesale Trade

R 2 = 0.93

MIDP =245.299294 - (0.0015261) Federal, Military

R2 = 0.17

ACDO = -319.445081 + (1.5092686) ACDP Atlanta

R=0.89

ATDO = 0.337340 + (0.2203526) ATDP Atlanta

R 2 = 0.83

GADO = 6.103313 + (0.3746203) GADP Atlanta

R= 0.95

MIDO = 96.029455 - (0.3907252) MIDP Atlanta + (0.3093462) MIDP

Kansas City - (0.1006484) MIOP Fort Worth

R= 0.70

ARTCC -- MIAMI

ACDP = 226.774363 + (0.0017442) Wholesale Trade - (1.3191284)

Seats/Aircraft

R 0.57

ATDP = -89.097314 + (0.0000188) Population

R= 0.69

GADP = -324.789037 + (0.0001654) Total Employment
2
R = 0.90

MIDP = 131.745578 - (0.0013222) Federal, Military

R= 0.13

ACDO = 15.703556 + (0.0723967) ACDP Jacksonville

R 0.11



ATOO = -0.106742 + (0.0241573) ATDP Jacksonville

R 0.21

GADO + 2.166115 + (0.0141586) GAOP Jacksonville

R- 0.09

MIDO = -8.832209 + (0.1950344) MIOP Jacksonville
R= 0.32

ACOO = -165.234592 + (0.784506) ACOP Atlanta

R= 0.69

ATOG = 7.454060 + (0.0844017) ATOP Atlanta

R2 = 0.01

GAOO = 1.164872 + (0.2349515) GADP Jacksonville

R2= 0.91

MIOO = 1.477612 + (0.2369403) MIOP Atlanta

R 2 = 0.23

ARTCC -- SAN JUAN

ACDP = -223.54 + (0.22856) PCGNP

R= 0.62

ATOP = 0.80 + (0.16561) Other

R2 = 0.92

GADP = -2.21 + (0.051) Trade

R= 0.23

MOP =0.516 + (0.0871) MOP Miami

R- 0.12

ACOO = -10.41 + (0.0530) ACOP Miami

R= 0.41

GADO = -0.09 + (0.01081) GAOP Miami

R= 0.64

MO 1.67 + (-0.00665) MOP Jacksonville

R- 0.32

ACOO =65.7 + (0.0697) ACOP Jacksonville

R 0.77



ATO0 = 2.55 + (0.00746) ATDP Miami

R = 0.84

GAO0 = 2.48 + (0.03585) GADP Miami

R = 0.58

MOO : -4.93 + (0.07706) MDP Jacksonville

R2  0.32

ARTCC -- CHICAGO

ACDP = 515.659304 + (0.0008717) Wholesale Trade - (3.3391670)

Seats/Aircraft

R2 = 0.90

ATDP = -2836.616310 + (0.0001619) Population

R = 0.91

GADP = -349.899360 + (0.0004594) Services

R2 = 0.95

MIDP = -12.798863 + (0.0003056) Federal, Military

R = 0.96

ACDO = -34.515928 + (0.8689367) ACDP Kansas City

R2 = 0.67

ATDO = -0.137387 + (0.2306450) ATDP Minneapolis

R = 0.80

GADO = -21.634382 + (0.1974068) GADP Indianapolis + (0.0367632)

GADP Minneapolis + (0.1662774) GADP Cleveland
R2 = l.O
R 1.00

MIDO = -5.941926 + (0.6510443) MIDP Kansas City

R = 0.17

ARTCC -- CLEVELAND

ACDP = 131.050097 + (0.0004557) Government and Government Enterprises

- (2.7798249) Seats/Aircraft

R 0.58

a..



ATDP = -587.452862 + (0.0005179) Government and Government

Enterprises

R2 = 0.94

GADP = -910.506952 + (0.0009027) Government and Government

Enterprises

R2 = 0.91

MIDP = 27.221805 - (0.0001167) Federal, Military

R2 = 0.48

ACDO = 45.333368 + (1.0652052) ACDP Washington

R = 0.80

ATDO = -0.341385 + (0.1514138) ATDP Indianapolis

R2 = 0.90

GADO = -11.506152 + (0.5079813) GADP New York + (0.0903637)

GADP Indianapolis

R = 0.97

MIDO = 15.468281 + (0.8708189) MIDP New York

R = 0.17

ARTCC -- INDIANAPOLIS

ACDP = 162.998770 + (0.0002800) Government and Government

Enterprises - (1.7338925) Seats/Aircraft

R = 0.83

ATDP = -752.521224 + (0.0000632) Population
2
R = 0.80

GADP = -271.334120 + (0.0005916) Services

R = 0.96

MIDP = 51.501329 - (0.0001099) Federal, Military

R =0.46
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ACO -109.488382 + (1.0357401) ACOP Atlanta + (0.0904396)

ACDP Chicago

R 2 = 0.79

ATDO = -0.494144 + (0.1893430) ATDP New York ~

R 2 = 0.93

GADO = -7.297578 + (0.4434220) GADP Chicago

R= 0.92

MIDO = 8.688742 + (0.6158940) MIDP Kansas City

R 0.39

ARTCC -- MINNEAPOLIS

ACDP =97.737774 + (0.0004592) Wholesale Trade
R= 0.81

ATDP = -35.512025 + (0.0005708) Farm

R= 0.93

GADP = -212.237521 + (0.0005039) Services

R 0.96

MIDP = 30.596544 + (0.0002534) Federal, Military

R= 0.05

ACDO = 47.107807 + (0.8610035) ACDP Denver

R=0.20

ATDO = -0.146079 + (0.0546022) ATOP Denver

R= 0.81

GADO = -10.066159 + (0.1120906) GADP Chicago

R2= 0.87

MIDO = 44.730687 + (0.1663090) MIDP Seattle

R= 0.02



ARTCC -- KANSAS CITY

ACDP = 219.735011 + (0.0014062) Wholesale Trade - (2.1279772)

Seats/Aircraft

R = 0.58

ATDP = -257.863446 + (0.0000853) Total Wage and Salary Employment

R2 = 0.80

GADP = -674.188406 + (0.0002415) Total Wage and Salary Employment

R2 = 0.96

MIDP = 46.684990 + (0.0001466) Federal, Military

R2 = 0.17

ACDO = -122.835921 + (0.8063043) ACDP Atlanta

R2 = 0.69

ATDO = -0.149199 + (0.3276131) ATDP Denver
R2 =0.90

GADO = 4.549497 + (0.3625704) GADP Fort Worth

R2 = 0.97

MIDO = -9.039823 + (1.8539823) MIDP Indianapolis

R2 = 0.16

ARTCC -- ALBUQUERQUE

ACDP = 36.904360 + (0.0003292) Government and Government Enterprises

- (0.3529936) Seats/Aircraft

R= 0.81

ATDP = -112.918411 + (0.0000314) Population

R = 0.87

TL ......



GADP -139.759969 + (0.0004836) Government and Government

Enterprises
R 0.98

MIDP z328.447584 - (0.0024289) Federal, Military

R= 0.43

ACDO z-122.496849 + (0.5856773) ACDP Fort Worth + (0.3150360)

ACOP Los Angeles
R2= 0.69 i

ATDO z-0.146079 + (0.0546022) ATDP DenverL
R=0.81

GADO =-2.030054 + (0.1202734) GADP Fort Worth + (0.0651259)

GADP Los Angeles
R 0.98

MIDO =-76.782175 + (1.5147714) MIDP Los Angeles

R 0.54

ARTCC -FORT WORTH

ACDP =124.308959 + (0.0005331) Retail Trade - (1.2415422)

Seats/Alircraft
R 0.65

ATDP -- 549.780892 + (0.0000685) Population

R= 0.87

GADP - -459.946360 + (0.0001760) Total Wage and Salary Employment

R= 0.93

MIDP - 7.266149 + (0.0013253) Federal, Military
R2 0.87

ACDO z -142.060070 + (1.5453029) ACDP Memphis

R 2 = 0.57



ATDO =-0.763478 + (0.1865473) ATDP Memphis
R= 0.80

GADO = 4.429317 + (0.8363322) GADP Albuquerque

R=0.99

MIDO = 32.830616 + (1.1011207) MIDP Kansas City

R 0.20

ARTCC -- HOUSTON

ACDP =346.403001 + (0.0004920) Retail Trade -(3.4426843)

Seats/Aircraft

R 0.37

ATDP = -104.712537 + (0.0002282) State and Local

R= 0.93

GADP = -403.651120 + (0.0007237) Services

R 0.98

MIDP = 90.383197 + (0.0004093) Federal, Military

R 0.27

ACDO = -20.739172 + (0.1976833) ACDP Miami

R= 0.54

ATDO = -0.356742 + (0.2991573) ATDP Jacksonville

R= 0.38

GADO = 0.584457 + (0.1891337) GADP Albuquerque

R2= 0.92

MIDO = -6.509442 + (0.5554455) MIOP Jacksonville

R=0.30
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ACO -20.686291 + (0.0963485) ACDP Atlanta
R R2 = 0.66

GAQO = -0.734348 + (0.0260518) GADP Jacksonville
R= 0.80

MINO = -4.110318 + (0.2091986) MIDP Atlanta

R= 0.35

ARTCC -- DENVER

ACDP =96.612649 + (0.0024514) Wholesale Trade -(0.9938217)

Seats/Ai rcraft

- 0.92

ATDP = -28.935940 + (0.0011119) Mining
R= 0.86

GADP = -203.829611 + (0.0001588) Total Emiploymient
R= 0.98

MIDP = 80.108453 - (0.0007130) Federal, Military

R 0.51

ACDO = 50.169898 + (0.4282269) ACDP Los Angeles + (0.1796759)

ACDP Albuquerque
R 0.69

ATDO = 0.060892 + (0.1150943) ATDP Albuquerque

R= 0.82

GADO =0.654301 + (0.3516265) GADP Albuquerque + (0.3516265)

GADP Los Angeles - (0.0234818) GADP Salt Lake City

R 0.99

MIDO = 42.266251 - (0.1560947) MIDP Albuquerque + (0.2980651)

MIOP Los Angeles

R2= 0.27



ARTCC -- SALT LAKE CITY

ACOP = -37.524648 + (0.0004408) Government and Government Enterprises
2R = 0.90

ATDP = -93.735599 + (0.0003662) Government and Government EnterprisesR2

= 0.67

GADP = -54.458314 + (0.0015745) Wholesale Trade

R= 0.93

MIDP = -276.422144 + (0.0050421) Federal, Civilian 1
R = 0.27

ACDO = 13.662954 + (0.3951419) ACOP Los Angeles

R2 = 0.43

ATDO = -0.202879 + (0.0928237) ATDP Denver

R = 0.81

GADO = 3.748001 + (0.0922953) GADP Seattle

R = 0.83

MIDO = 24.712549 + (0.3498314) MIDP Los Angeles - (0.1050063)

MIDP SeattleR2 =
= 0.19

ARTCC -- LOS ANGELES

ACDP = 6.188663 + (0.0003863) State and Local

R= 0.97

ATDP = -463.144054 + (0.0000357) Population

R2 = 0.84

GADP = -586.896144 + (0.0000491) Population

R= 0.80



MIRP 261.632463 -(0.0005348) Federal, Military
R 0.65

ACOO = -48.487402 + (0.7582677) ACOP Albuquerque

R=0.81

AIDO = -0.054031 + (0.0471698) ATOP Albuquerque

2= 0.72

GADO = 0.931075 + (0.1214981) GADP Albuquerque

R= 0.87

MIDO = 76.526102 -(0.2237568) MIOP Albuquerque
R 0.40

ARTCC -- OAKLAND

ACOP = -495.570984 + (0.0000830) Population

R= 0.86

ATOP = -135.764709 + (0.0000626) Private

R=0.91

GADP = -252.089109 + (0.0001325) Private

= 0.90

MIOP = 102.347184 + (0.0000768) Federal, Military

R= 0.04

ACDO = -57.939777 + (0.2762915) ACDP Los Angeles

R 0.60

ATDO = -0.119049 + (0.0125518) ATDP Los Angeles

R 0.57



GADO = -0.136208 + (0.0580474) GADP Los Angeles + (0.0025993)

GADP Seattle

R2 = 0.91

MIDO = 200.682403 - (3.0429185) MIDP Seattle

R= 0.58

ACO0 = -28.654276 + (0.5560337) ACDP Seattle

R= 0.45

GAOO = 0.188781 + (0.0087829) GADP Seattle

R = 0.18

MIO = 98.560361 - (0.2390190) MIDP Los Angeles - (0.8771613)

MIDP Seattle

R2 = 0.86

ARTCC -- SEATTLE

ACDP = 90.870441 + (0.0004482) Government and Government Enterprises

- (1.5128453) Seats/Aircraft

R= 0.84

ATDP = -306.441948 + (0.0001311) Total Employment

R2 = 0.83

GADP = -396.798848 + (0.0002088) Total Wage and Salary Employment

R= 0.97

MIDP = 73.731846 - (0.0002486) Federal, Military

R= 0.30

ACDO = -9.025862 + (0.1465517) ACDP Denver

R2 = 0.81

GADO = 1.159881 + (0.0147912) GADP Oakland
R = 0.40



MIDO = 17.130482 + (0.1114787) MIDP Oakland

R2 = 0.03

ARTCC -- ANCHORAGE

ACDP = 139.139775 + (0.0006671) Total Wage and Salary Employment

- (1.4810979) Seats/Aircraft

R = 0.86

ATDP = -46.541874 + (0.0003220) Total Employment

R2 = 0.94

GADP = -100.586154 + (0.0015411) Government and Government

Enterprises

R2 = 0.46

MIDP = -7.054145 + (0.0009959) Federal, Military
R2 = 0.83

ACDO = 12.415820 - (0.0200156) ACDP Kansas City

R2 = 0.01

GADO = 0.322457 + (0.0556622) Time

R2 = 0.21

MIDO = -12.509378 + (0.2505549) MIDP Chicago + (0.0968903) Fort Worth

R= 0.88

ACOO = 3.039736 + (0.1452115) ACDP Seattle

R= 0.34

MIOO = 41.776417 - (0.6735634) MIDP Seattle + (0.0619100) MIDP

Honolulu

R2 = 0.69



ARTCC -- GUAM

ACDP =1.0123 + (0.000120167) Federal, Military -- Honolulu

ATDP =-16.845 + (0.0009295) Non-Farm Proprietors, Honolulu
R'=0.62

GADP =.016666 + (0.25) Time
R 2 =0.99

MOP =6.3 + (.00000047) Federal, Military -- Honolulu

0.45

ACOO = -5.0308 + (.05286) ACDP Honolulu
R=0.64

MO 7.126 + (-0.125654) MOP Honolulu
R2 = 0.19

ACQO = 23.19048 + (-0.10714) ACOP Honolulu

R= 0.28

GAOO = .279166 + (0.025595) Time

H2 = 0.98

MOO = -39.4796 + (1.5216) MOP Honolulu

R2  0.33

ARTCC -- HONOLULU

ACDP =-3.707771 + (0.0004136) Total Wage and Salary Employment

- (0.4702268) Seats/Aircraft

R2=0.84



ATDP =-7.037602 + (0.0042349) Agriculture, Services, Forestry,

Fisheries, and Other

R = 0.46

GADP = -35.940968 + (0.0000444) Population

R2 = 0.94

MIDP = 73.171977 - (0.0006835) Federal, Military

R = 0.08

MIDO = 2.003219 + (0.0139485) MIDP Seattle

R = 0.01

ACO0 = -12.954953 + (0.5263688) ACDP Seattle

R2 = 0.52

GAOO = -0.016882 + (0.0120864) ATDP Oakland

R = 0.56

MIOO = -41.449064 + (2.9771310) MIDP Anchorage

R= 0.86



6.0 STATISTICS: IFR AIRCRAFT HANDLED FORECASTS, BY USER
TYPE, BY AIR ROUTE TRAFFIC CONTROL CENTER, FISCAL
YEAR 1980-1991
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